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R e c e n t  d e v e l o p m e n t s  i n  m e t h o d s  o f  h a r v e s t i n g  a n d  c o n d i t i o n i n g  c o r n  h a v e  
i n c r e a s e d  t h e  n e e d  f o r  s h e l l e d - c o r n  s t o r a g e  o n  t h e  f a r m .  T h i s  n e e d  c a n '  b e  
m e t  b y  b u i l d i n g  n e w  s t o r a g e  b i n s  o r  b y  r e m o d e l i n g  e x i s t i n g  s t r u c t u r e s .  I n  
d e c i d i n g  w h i c h  i s  t h e  b e s t  s o l u t i o n  t o  y o u r  s t o r a g e  p r o b l e m ,  t h e  e s t i m a t e d  
c o s t  o f  r e m o d e l i n g  s h o u l d  b e  c o m p a r e d  w i t h  t h e  c o s t  o f  b u i l d i n g  a  n e w  
s t r u c t u r e  o f  c o m p a r a b l e  q u a l i t y .  T h i s  c i r c u l a r  d e s c r i b e s  s e v e r a l  m e t h o d s  o f  
r e m o d e l i n g  e a r - c o r n  c r i b s  t o  p r o v i d e  a d e q u a t e  s h e l l e d  c o r n  s t o r a g e .  
M o s t  c r i b s  w i l l  n e e d  t o  b e  s t r e n g t h e n e d  t o  r e s i s t  t h e  h e a v i e r  l o a d s  o f  
s h e l l e d  c o r n .  A s  t h e  c h a r t  b e l o w  i l l u s t r a t e s ,  s h e l l e d  c o r n  e x e r t s  a b o u t  3  %  
t i m e s  a s  m u c h  p r e s s u r e  o n  b i n  w a l l s  a s  e a r  c o r n .  F o r  e x a m p l e ,  a t  a  d e p t h  
o f  2 0  f e e t ,  s h e l l e d  c o r n  e x e r t s  a b o u t  3 6 5  p o u n d s  o f  p r e s s u r e  p e r  s q u a r e  
f o o t ,  w h i l e  e a r  c o r n  e x e r t s  o n l y  a b o u t  1 0 0  p o u n d s  p e r  s q u a r e  f o o t .  
(  F i g .  1 )  
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FOR SHELLED-CORN STORAGE 

By J. T. CLAYTON and J. O. CURTISl 
YOUR EAR-CORN CRIB can be economically remodeled for shelled­
corn storage if it is sturdily built and in good condition. With a 
few alterations, the crib can be converted into a bin that provides 
adequate storage and protection for shelled corn. 
Since shelled corn weighs about 10/3 times as much as ear corn 
and exerts about 3 Yz times as much pressure on bin walls (Fig. 1), 
the walls of the crib and often the floor must be strengthened to 
resist the additional load. Walls, roof, and floor must all be made 
completely weathertight because shelled corn absorbs moisture 
readily. Even a small leak can admit enough moisture to cause 
serious damage. 
STRENGTHENING THE STRUCTURE 
Walls 
A practical way of strengthening walls is by adding wales 
(horizontal stay timbers) and steel tie rods (Fig. 2). The strength 
of the wall will depend on the sizes of the studs, wales, and tie 
rods; how they are spaced; and the strength of the connections be­
tween them. Table 1 shows the proper size and spacing of tie rods 
and wales for a range of stud sizes. 
Studs that have given good service for ear-corn storage are 
usually adequate for shelled corn because the wales and tie rods 
provide resistance to the additional load. The size and spacing of 
the studs should, however, conform with those recommended in 
Table 1. If the crib walls have depended on a number of internal 
braces for much of their support, you will need to install additional 
studs. 
1 J. T. CLAYTON and J. O. CURTIS, Assistant Professors of Agricultural 
Engineering. 
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S i d e  w a l l s  c a n  b e  s t r e n g t h e n e d  w i t h  w a l e s  a n d  t i e  r o d s .  T h e s e  c r o s s  s e c ­
t i o n s  o f  r e m o d e l e d  c r i b s  w i t h  t w o  t y p e s  o f  f l o o r  c o n s t r u c t i o n  s h o w  t h e  
c o r r e c t  p l a c e m e n t  o f  w a l e s  a n d  t i e  r o d s  i n  r e l a t i o n  t o  t h e  s t u d s .  W a l e s  
s h o u l d  b e  a t  a  h e i g h t  o f  a p p r o x i m a t e l y  0 . 4 5  o f  t h e  s t u d  h e i g h t  f r o m  t h e  
f l o o r .  ( F i g .  2 )  
T a b l e  1 .  - R e c o m m e n d e d  S i z e ,  S p a c i n g ,  a n d  L o c a t i o n  o f  
S t r u c t u r a l  M e m b e r s  I d e n t i f i e d  i n  F i g u r e  2  
S t u d  
h e i g h t  
( f e e t )  
S t u d  
s i z e  
S t u d  
s p a c i n g  
( i n c h e s )  
T i e - r o d  
h e i g h t  
( f e e t )  
T i e - r o d  
s p a c i n g  
( f e e t )  
T i e - r o d  
d i a m e t e r  
( i n c h e s )  
W a l e
a  
s i z e  
1 2  
2 x 6  
2 4  
6 Y 2  
4  
%  
4 x 6  
1 4  
2 x 6  1 8  
6 Y 2  
4  
%  
4 x 6  
1 4  
2 x 8  2 4  
6 Y 2  
4  
%  
4 x 6  
1 6  
1 6  
1 8  
2 x 6  
2 x 8  
2 x 8  
1 2  
2 4  
1 8  
6 Y 2  





Y s  
Y s  
1  
4 x 6  
4 x 6  
6 x 6  
1 8  
2  x  1 0  2 4  7  4  1  6 x 6  
2 0  
2 x 8  1 2  7  
3 Y 2  
1  6 x 6  
2 0  
2  x  1 0  1 8  
7  
3 Y 2  
1  6 x 6  
a  A  4  X  6  w a l e  m u s t  b e  p l a c e d  w i t h  t h e  4 "  e d g e  n e x t  t o  t h e  s t u d .  
5 Remodel ing Cribs for Shelled-Corn Storage 
W ales must be large enough, properly spaced, and ade­
quately supported by tie rods to strengthen walls effectively. Run 
the wales around the outside of the bin on the side walls. About 
0.45 of the stud height is the recommended height above the floor, 
but if the bin is shallow the wales should be placed higher to leave 
enough head room. There should be about 60 feet of head room 
so that you can clean the bin without bumping into the tie rods or 
having to stoop to get under them. The spacing of the tie rods deter­
mines their size. To keep the wales and tie rods down to a reason­
able size-, place the tie rods no more than 4 feet apart (Table 1). 
End walls must be treated differently to allow for the use of 
sliding doors. Run the wales on the inside of the studs on end 
walls, and fasten to the studs with U -bolts. Then connect these 





U - BOLTS 
3/16" x I 1/2" JC 3" 
STEEL PLATE 
On an end wall, the wale is run on the inside of the cribbing as shown in 
this plan view. Diagonal tie rods are used at the corners to connect the 
wale with those on the adjacent side walls. Wales and tie rods for end 
walls should be the same size as those used on the side walls. (Fig. 3) 
6  
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2 "  C O N C R E T E  T O P P I N G  
C O N C R E T E  M O U N D  
3 / 8 "  T I E  
W h e r e  p r e s e n t  a n c h o r  b o l t s  a r e  i n a d e q u a t e ,  t i e  r o d s  c a n  b e  u s e d ,  r u n n i n g  
f r o m  s i l l  t o  s i l l  a t  f l o o r  l e v e l ,  f o r  a d d e d  r e s i s t a n c e  t o  p r e s s u r e  f r o m  t h e  
s t o r e d  c o r n .  F o r  e a s i e r  e m p t y i n g ,  t h e  r o d  c a n  b e  c o v e r e d  w i t h  a  n e w  l a y e r  
o f  c o n c r e t e  ( l e f t )  o r  a  s m a l l  m o u n d  o f  c o n c r e t e  ( r i g h t ) .  T o  s e c u r e  a  b o n d  
b e t w e e n  t h e  o l d  f l o o r  a n d  t h e  n e w  c o n c r e t e ,  w a s h  t h e  f l o o r  t h o r o u g h l y  a n d  
l e a v e  i t  d a m p .  ( F i g .  4 )  
2 " ) (  2 " 1 1  3 / 1 6 "  A N G L E  

2 "  L O N G  

1 / 2 "  I t  2  1 / 2 "  B O L T  
1 / 2 " 1 1  I  1 1 2 "  L A G  S C R E W  W I T H  S I N G L E  S I L L  
1 / 2 " 1 1  3 "  L A G  S C R E W  W I T H  D O U B L E  S I L L  
S u g g e s t e d  m e t h o d s  f o r  a n c h o r i n g  t h e  b o t t o m  o f  t h e  s t u d s  i n  c r i b s  w i t h  
c o n c r e t e  f l o o r s  ( l e f t )  a n d  w o o d e n  f l o o r s  ( r i g h t ) .  ( F i g .  5 )  
7 Remodeling Cribs for Shelled-Corn Storage 
Connections or joints between the structural parts are Im­
portant to the strength of a wall. The sills must be firmly anchored 
to the foundation wall, with the anchor bolts spaced as follows: 
F or concrete floor F or concrete floor F or wooden 
with single sill with double sill floor 
Vz-inch bolt.. . 2 feet 2Vz feet 6 feet 
%-inch bolt. . . 2Vz feet 3Vz feet 6 feet 
If the present anchor bolts are inadequate, tie rods may be used 
to give the necessary resistance to lateral loads (Fig. 4). Fasten 
the bottom ends of the studs rigidly. In anchoring studs to sills use 
four 10d toenails for 2 x 6 studs, six for 2 x 8 studs, and eight for 
2 x 10 studs. If the crib has a concrete floor, use an angle as shown 
in Figure 5 (left); for a wooden floor, anchor as shown in Figure 
5 (right). Attach ties firmly to the tops of the studs (Table 2). 
Wind bracing as shown in Figure 6 should be installed, as 
steel tie rods do not give enough support against wind loads. 
This is particularly important if the remodeled crib has overhead 
Braces for added resistance to 
wind should be spaced 4 feet on 
center in cribs with overhead bins 
and 8 feet on center in cribs with­
out overhead bins. Floors resting 
on wooden joists, as shown here, 
can be strengthened with the ad­
dition of a center foundation wall. 
(Fig. 6) 
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T a b l e  2 .  - T i e i n g  S t u d s  a t  T o p  
S t u d  h e i g h t  
( f e e t )  
S t u d  
s i z e  
S t u d  s p a c i n g  
( i n c h e s )  
T i e  
s i z e  
T i e  s p a c i n g  
( f e e t )  
N  a i l s  a t  e a c h  
e n d  o f  t i e  
1 2  2 x 6  2 4  
2 x 4  
4  
4  1 2 d  
1 4  2 x 6  1 8  2 x 4  
4 7 2  
5  1 2 d  
1 4  2 x 8  
2 4  2 x 4  
4  5  1 2 d  
1 6  
2 x 6  1 2  2 x 4  
4  
6  1 2 d  
1 6  
2 x 8  2 4  2 x 4  
4  
6  1 2 d  
1 8  
2 x 8  1 8  2 x 6  
4 7 2  
8  1 2 d  
1 8  
2  x  1 0  2 4  2 x 6  
4  8  1 2 d  
2 0  2 x 8  1 2  
2 x 6  
3  
8  1 2 d  
2 0  2  x  1 0  1 8  2 x 6  
3  
8  1 2 d  
b i n s .  W  i t h  o v e r h e a d  b i n s  t h e  b r a c e s  s h o u l d  b e  s p a c e d  4  f e e t  o n  
c e n t e r ;  w i t h o u t  o v e r h e a d  b i n s ,  t h e y  m a y  b e  s p a c e d  8  f e e t  o n  c e n t e r .  
F o u n d a t i o n s  a n d  	f l o o r s  
I f  t h e  c r i b  h a s  c o n c r e t e  f o u n d a t i o n  w a l l s  a t  l e a s t  8  i n c h e s  t h i c k  
a n d  a  c o n c r e t e  f l o o r  i n  g o o d  c o n d i t i o n  r e s t i n g  o n  f i r m  s u b g r a d e s ,  i t  
w i l l  b e  a b l e  t o  r e s i s t  t h e  a d d i t i o n a l  l o a d  o f  s h e l l e d  c o r n .  M o r e  
s t r e n g t h  w i l l  b e  n e e d e d  f o r  c r i b s  w h e r e  t h e  f l o o r  l o a d  i s  c a r r i e d  b y  
w o o d e n  j o i s t s  r e s t i n g  o n  c o n c r e t e  f o u n d a t i o n  w a l l s .  
W h e r e  m o r e  r e s i s t a n c e  t o  f l o o r  l o a d s  i s  n e e d e d ,  i t  m a y  b e  a d d e d  
( 1 )  b y  u s i n g  l a r g e r  j o i s t s  o r  s p a c i n g  t h e m  c l o s e r  ( T a b l e  3 )  o r  
( 2 )  b y  p r o v i d i n g  a  c e n t e r  s u p p o r t  ( F i g .  6 ) .  T h e  q u a n t i t y  o f  c o r n  
T a b l e  3 .  - A l l o w a b l e  	 L o a d s  o n  G r a i n - B i n  F l o o r  J o i s t s
a  
A l l o w a b l e  l o a d  p e r  j o i s t  ( p o u n d s )  
J o i s t  s p a n  
( f e e t )  
2 x 6  
2 x 8  2  x  1 0  
2  x  1 2  
W i t h o u t  c e n t e r  s u p p o r t  
7  
1 , 4 7 0  
2 , 6 1 0  4 , 1 9 0  
6 , 1 4 0  
8  
1 , 2 9 0  2 , 2 8 0  
3 , 6 7 0  
5 , 3 7 3  
9  
1 , 1 4 0  2 , 0 3 0  
3 , 2 6 0  4 , 7 8 0  
1 0  
1 , 0 3 0  
1 , 8 3 0  2 , 9 3 0  
4 , 3 0 0  
W i t h  c e n t e r  s u p p o r t  
7  
5 , 4 5 0  8 , 7 5 0  1 2 , 7 5 0  
1 8 , 5 7 0  
8  
5 , 1 6 0  8 , 1 0 0  
1 1  , 4 2 0  1 5 , 9 4 0  
9  
1 0  
4 , 5 6 0  
4 , 1 2 0  
7 , 6 7 0  
7 , 3 2 0  
1 0 , 6 2 0  
1 0 , 0 0 0  
1 4 , 3 3 0  
1 3 , 2 7 0  
n  L o a d  p e r  j o i s t  i s  t h e  p r o d u c t  o f  d e p t h  ( f e e t ) ,  j o i s t  s p a n  ( f e e t ) ,  j o i s t  s p a c i n g  ( f e e t ) ,  a n d  
t h e  u n i t  w e i g h t  o f  c o r n ,  4 8  p o u n d s  p e r  c u b i c  f o o t .  I f  l · i n c h  m a t c h e d  f l o o r i n g  i s  u s e d ,  t h e  j o i s t  
s p a c i n g  s h o u l d  n o t  e x c e e d  1 ' · 6 "  i n  1 2 ·  a n d  1 4 · f o o t  d e e p  b i n s  a n d  1 ' · 0 "  i n  1 6 · ,  1 8 · ,  a n d  2 0 · f o o t  
d e e p  b i n s .  
9 Remodeling Cribs for Shelled-Corn Storage 
that can be stored in these bins will depend on the area of soil on 
which the foundation bears. Foundations that extend 30 inches into 
the ground should have 1 square foot of bearing surface for each 
70 bushels of stored corn. A greater load would bear too heavily 
on the soil. If the size of the footing cannot be estimated, the area 
of the foundation-wall surface can be considered approximately 
equal to the area bearing on the soil. 
MAKING THE STRUCTURE WEATHERTIGHT 
The roof, walls, and floor must be weathertight for the safe 
storage of shelled corn. If the roof is in good condition and does 
not leak, it will not have to be altered. In most cribs, only the walls 
will need to be made weathertight. A variety of methods can be 
used; three that are satisfactory are described below. 
Walls 
I nside lining can be added to the inside face of the studs to 
form a weathertight wall. The advantage of this method is that the 
cribbing does not have to be removed. Of course, some storage 
space is lost between the lining and the cribbing. Matched boards 
or exterior-grade plywood may be used as the lining material. If 
matched boards are used, they should be of No. 1 common grade or 
WaIls can be made weathertight 
by placing matched boards or ex­
terior-grade plywood on the in­
side facing of the studs. (Fig. 7)OLD CRIBBING 
1 0  
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b e t t e r .  P l y w o o d  m u s t  b e  s t r o n g  e n o u g h  t o  s u p p o r t  t h e  g r a i n  l o a d  
b e t w e e n  t h e  s t u d s .  T h e  t h i c k n e s s  r e q u i r e d  f o r  a d e q u a t e  s u p p o r t  
v a r i e s  w i t h  t h e  s t u d  s p a c i n g .  T h e  m i n i m u m  t h i c k n e s s  s h o u l d  b e  ~ 
i n c h  f o r  I 2 - i n c h  s t u d  s p a c i n g ,  Y 2  i n c h  f o r  I 8 - i n c h  s p a c i n g ,  a n d  ¥ s  
i n c h  f o r  2 4 - i n c h  s p a c i n g  ( F i g .  7 ) .  
I n s i d e  l i n i n g  w i t h  e x t e r i o r  s i d i n g  c a n  b e  u s e d  t o  f o r m  a  
w e a t h e r t i g h t  w a l l .  A  l i n i n g  m a t e r i a l  s h o u l d  b e  u s e d  w i t h  t h e  s i d i n g  
t o  p r e v e n t  g r a i n  f r o m  e n t e r i n g  t h e  c r a c k s  b e t w e e n  c r i b b i n g  b o a r d s ,  
p r o v i d i n g  a n  i d e a l  p l a c e  f o r  r o d e n t s  a n d  i n s e c t s .  
I  S I D IN G  
O L D  
A n o t h e r  m e t h o d  o f  w e a t h e r p r o o f ­
i n g  w a l l s  i s  b y  l i n i n g  t h e  i n s i d e  o f  
t h e  c r i b b i n g  w i t h  s h e e t  m e t a l ,  
m o i s t u r e - r e s i s t a n t  h a r d  b o a r d ,  o r  
o t h e r  s u i t a b l e  m a t e r i a l .  T h e n  c o v e r  
t h e  o u t s i d e  w i t h  a  w e a t h e r - r e s i s t ­
a n t  s i d i n g  m a t e r i a l .  ( F i g .  8 )  
S h e e t  m e t a l ,  h a r d  b o a r d ,  o r  o t h e r  s u i t a b l e  m a t e r i a l  c a n  b e  c u t  
t o  f i t  b e t w e e n  t h e  s t u d s  a n d  f o r m  a  g r a i n - t i g h t  l i n i n g  i n s i d e  t h e  
c r i b b i n g .  I f  t h e r e  a r e  a n y  c r a c k s  b e t w e e n  t h e  l i n i n g  a n d  t h e  s t u d s ,  
c o v e r  t h e m  w i t h  1  x  I - i n c h  w o o d e n  s t r i p s  ( F i g .  8 ) .  S i n c e  t h e  l a t e r a l  
l o a d  f r o m  t h e  g r a i n  t e n d s  t o  p u s h  t h e  c r i b b i n g  o f f ,  i t  i s  u s u a l l y  n e c ­
e s s a r y  t o  s e c u r e  t h e  c r i b b i n g  t o  t h e  s t u d s  w i t h  a d d i t i o n a l  n a i l s .  
S c r e w - s h a n k  o r  r i n g - s h a n k  n a i l s  a r e  r e c o m m e n d e d ;  u s e  a t  l e a s t  
f o u r  8 d  n a i l s  p e r  s q u a r e  f o o t  o f  w a l l  s u r f a c e .  T h e n  a p p l y  t h e  s i d i n g  
t o  f o r m  a  w e a t h e r t i g h t  w a l l .  A n y  t y p e  o f  s i d i n g  t h a t  c a n  b e  a p p l i e d  
o v e r  t h e  c r i b b i n g  i s  s a t i s f a c t o r y .  
R e n a i I i n g  c r i b b i n g  a n d  c o v e r i n g  w i t h  s i d i n g  i s  a n o t h e r  
m e t h o d  o f  m a k i n g  t h e  w a l l s  w e a t h e r t i g h t .  C r i b b i n g  t h a t  i s  i n  
g o o d  c o n d i t i o n  c a n  b e  r e m o v e d  a n d  r e n a i l e d  s o  t h a t  n o  s p a c e  i s  l e f t  
11 Remodeling Cribs for Shelled-Corn Storage 
The cribbing can be removed and 
renailed so that no space is left 
between the boards. Cover with 
building paper and then apply 
wood, metal, or some other type 
of siding to the exterior. (Fig. 9) 
between the boards. Cover the cribbing with building paper and 
complete with siding to form a good weathertight wall (Fig. 9). 
In making the walls weathertight, you need to pay particular 
attention to construction adjacent to the wale. The wale should bear 
directly against the studs and be flashed so that water cannot work 
into the bin or the space between the wale and the siding. Figure 10 
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PLATE WASHER 
Metal flashing should be used to make a weatherproof joint at the junction 
of the wale and the siding. The wale should bear directly against the edge 
of the stud. (Fig. 10) 
12 Circular No. 775 
Floors 
You will need to alter the floor if ' tl1et~ :!i~ any possibility that
enough moisture can penetrate to spoil thf stored grain. Wooden
floors that are supported at a level well above ground will be ade­
quately protected, but concrete floors that rest directly on the
ground may need moistureproofing, especially if the crib is in a
poor-drainage area. 
To make the floor moisture-resistant, apply a; layer of moisture­
proof membrane, such as 45-pound, smooth-surfac~ ...ro11 roofing.
It should be lapped at least 4 inches at the joints · between pieces.
Seal thtz laps with roofing cement. Cover the floor with a new layer
of concr~te at least 2 inches thick (fig. 11) .
.\ ,/ /'.~ 0 
Concrete floors can be made mois­
tureproof by applying a layer of
moistureproof membrane, such as
4S-pound, smooth-surface roll roof­
ing, before covering the floor with
a new layer of concrete. (Fig. 11) 
NEW CONCRETE FLOOR

AT LEAST 2" THICK 
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